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surcs is estimated at $6 billion, for an overall benefit: cost
ratio of 6.2:1. In addition, then, to satisfying the needs for in-
creased public safety and the social and political concerns
therefor, geologic hazards loss-reduction is also 'good busi-
ness,'

The degree of effectiveness of the various types of loss-reduc-
tion measures possible are reviewed and recommendations
are presented. The most effective action that can be taken is
for cities and counties to strengthen and diligently enforce
existing grading ordinances and building codes.

A methodology for setting priorities for the application of loss-
reduction measures is presented. The study concludes that no
single ranking of priorities with respect to localities, specific
problems, or particular loss-reduction programs, is feasible;
but the actions taken should commence in the more popu-
lated and the more hazardous areas.
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3.0012,     THE   SAN    FERNANDO   EARTHQUAKE   SOILS
AND GEOLOGIC INVESTIGATIONS IN RELATION TO
HIGHWAY DAMAGE

R.H. PRYSOCK. State Materials & Res. Dept., Sacramento,
California

Abstract: The overall objective of the study is to develop
recommendations concerning design and construction for
minimizing distress of highway earthworks during future
earthquakes. This report describes the effects of the San Fer-
nando earthquake on freeway earthworks. Generally cut
slope performance was good although three slides did occur
in very large cuts. Two developed in the upper portions of
the slopes and did not collapse completely. Embankments
were susceptible to shear failure, subsidence caused by den-
sificalion, spreading, and longitudinal and transverse cracks.
Damage to fills caused by shear failure was considered minor
although three slip-outs did develop in very good material.
Widespread settlement at bridge approaches occurred on all
freeways surveyed for damage.
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3.0013,     INVESTIGATION      OF     GROUND      MOTION-
DAMAGE      RELATIONSHIPS      FOR       RESIDENTIAL
BUILDINGS   IN GLENDALE, CALIFORNIA- SAN FER-
NANDO EARTHQUAKE, FEBRUARY I

/. FARHOOMANO, John A. Bliune & Associates, San rran-
mco, California

The investigation of the relationship between tile observed
damage to the residential buildings in two selected control
areas within Glendale, California, and the ground motion
resulting from the San Fernando earthquake is presented.
The procedures used in performing the structure inventory
and the damage survey are described. The ground motion
characterization, structure idealization, and damage descrip-
tion used to derive the ground motion damage relationships
are also given. Results of the investigation are ground mo-
tion-damage relationships for overall building damage as well
as for building components. One of the more significant con-
clusions is that interior walls and chimneys are more
susceptable to damage than other building components.
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30014,   RESPONSE OF TWO IDENTICAL SEVEN-STORY
'STRUCTURES TO THE SAN FERNANDO EARTHQUAKE
OF FEBRUARY 9, 1971

S.A. FREEMAN, John A. Blume & Associates, San Frattcisca,
California

The results of the structural dynamic investigation: of two
seven- story reinforced concrete frame structures arc
presented here. The structures are both Holiday Inn nwlor
hotels that are essentially identical: one is located about 13
miles and the other about 26 miles from the epicenter of Ihc
February 9, 1971, San Fernando earthquake, Appreciable
nonstructural damage as well as some structural damage was
observed. Strong-motion seismic records were obtained for
the roof, intermediate story, and ground floor of each strut'
ture. The analyses are based on data from the structural
drawings, architectural drawings, photographs, engineering
reports, and seismogram records obtained before, during, ami
after the San Fernando earthquake, Both structures ex-
perienced motion well beyond the limits of the building code
design criteria. A change in fundamental period wjis observed
for each structure after several seconds of'response to. llic
earthquake, which indicated nonlinear response. The analyses
indicated that the elastic capacity of some structural mem-
bers was exceeded. Idealized linear models were constructed
to approximate response at various time segments. A method
for approximating the nonlinear response of each structure is
presented. The effects of nonstruclnral elements, yielding
beams, and column capacities are illustrated. Comparisons of
the two buildings are made for ductility factors, dynamic
response characteristics, and damage. Conclusions are drawn
concerning the effects of the earthquake on Ihc structures
and the future capacities of the structures.
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3.0015,     OBSERVATIONS OF DAMAGE TO GLKNIMl.l:
SWIMMING POOLS, MOBILE HOMES, AND COMMER-
CIAL BUILDINGS RESULTING FROM SAN rtiUNANDO
EARTHQUAKE OF 1971

W.H. NELSON, John A. Blume & Associates, San /''reiftfisai,
California

No summary has been provided to the Smithsonian Science In-
formation Exchange.
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3.0016,     SEISMIC    MOTION-DAMAGE    RELATIONSHIPS
FOR LOW RISE BUILDINGS - COLORADO

R.E. SCHOLL, John A. (llunic & Associates, Scut  Franciifu,

California

The Rio Blanco event, a nuclear gas stimulation experiment in
Northwestern Colorado, provides a unique opportunity to ex-
amine the response of low rise buildings to strong motion ex-
citation and to correlate these changes with seismic grouml
motion histories. The measurement program involves deter-
mining the response of twelve low rise structures of varying
construction quality and techniques located al varying
distances from an underground nuclear detonation. The
recorded data will be digitized and a preliminary analysis will
be performed to determine the quality of the data,
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3.0017,     DAMAGE        SURVEY,        SAN        FERNANDO
EARTHQUAKE OF FEBRUARY 9, 1971

UNKNOWN, John A.  Blume &  Associates,  San   Franctsca,
California
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